The beginning of applied surface and interface analysis can be traced back to the year 1970 by extrapolation of the rise of publication numbers in the main fields of AES, XPS and SIMS [1] . Sputter depth profiling has always been an important part of these techniques, and it was developed in parallel to the latter. Compared to non-destructive depth profiling techniques (e.g. RBS or AR-XPS), the result of sputter depth profiling has the advantage of immediately presenting a -more or less distorted -image of the original in-depth distribution of the elemental composition of a sample. During the past decades, the progress in depth profiling is characterized by experimentally identifying the decisive parameters for these distortions and their subsequent minimization in order to obtain optimized, high-resolution depth profiles. At the same time, the physical origins of the blurring of profile shapes were predicted by elaborate particle transport theories based on Sigmund's theory of sputtering. A simplified, user-friendly model presentation of the result of depth profiling was the convolution of the original in-depth distribution by a depth resolution function (or response function). Great progress has been achieved by development of the so-called MRI model, based on the three physically well-defined parameters atomic mixing, roughness and information depth [1, 2] . Although the simple, conventional MRI model already enables quantification of simple depth profiles by reconstruction of original in-depth distributions of composition, extensions of the model have been found necessary to take into account phenomena such as preferential sputtering, nonstationary mixing length [3] and information depth as well as non-Gaussian roughness..
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The influence of electron backscattering in depth profiling of multilayer structures using AES has been quantified by the MRI model [1, 4] . In the future, direct deconvolution methods by respective algorithms will play an increasing role [5] , as well as implementation of more detailed elemental distributions in the mixing zone, e.g. caused by dynamic changes of the mixing length, or by radiation enhanced diffusion, segregation and preferential sputtering. Low energy ions and cluster ions will become customary for depth profiling with ultra-high resolution.
